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Description 

[0001] The present invention relates to a composition for forming an image receiving layer and a polymer film for 
copying having the image receiving layer lormed using the composition, and more particularly, to a composition for an 
5 image receiving layer capable of forming an image receiving layer having excellent toner adhesion properties, excellent 
antistatic properties, a low coefficient of friction, excellent anti-blocking properties and a pleasing appearance, and a 
polymer film for copying formed using the composition. 

[0002] In order for an overhead projector (OHP) to be used in an actual state, first, an image such as characters or 
pictures should be first formed on a transparent or semi-transparent polymer film using a copier 
io [0003] As is well known, in a conventional electrophotographic photocopier, a toner image is formed in five steps as 
follows. 

(1) A drum coated with a photoconductive material such as selenium passes under a series of corona discharge 
shims in a dark room so that the surface of the drum is positively or negatively charged electrostatically. 
is (2) The charged drum is exposed via a lens system having a reproduced image to form an electrostatic latent 

image on the surface of the charged drum, that is, charges on an exposed region of the drum are dispersed through 
a conductive support member while charges on an unexposed region of the drum remain largely intact on the 
surface of the drum to form the electrostatic latent image. 

(3) When oppositely charged toner particles are brought intocontact with the surface of the drum, the toner particles 
20 on the charged area of the surface of the drum cling thereto by electrostatic attraction. 

(4) When an image receiving polymer film passes between the drum and a transfer corona discharge shim, the 
toner particles are transferred to the polymer film. 

(5) The transferred toner particles are fused to the polymer film by application of heat and/or pressure. 

2S [0004] There exist known numerous kinds of copiers capable of forming an image on a transparent or semi-trans- 
parent polymer film by the above-described electrophotographic copying process. The polymer films used for these 
copiers must be essentially equipped with desirable characteristics, including toner adhesion properties, excellent 
antistatic property for suppressing copy degradation during continuous copying, due to static charge buildup on a film 
substrate, a low friction coefficient for minimizing multiplex transfer (that is, a phenomenon in which multiple overlapping 

30 films may be simultaneously transferred) and jamming (that is, a phenomenon in which a copying process is interrupted 
when a film jams into a copier) during continuous copying, and an anti-blocking property, which is for avoiding multiplex 
transfer or jamming when a film is to be kept for a long time or during a continuous copying process. 
[0005] The following prior art U.S. Patents were provided: U.S. Patent No. 3,854,942, which discloses that a mixture 
of a vinyl chloride-acetate copolymer and an acrylic resin is coated on a polymer film substrate; and U.S. Patent No. 

35 4,370,379, which discloses that a mixture of an acrylic resin and a polyester is coated on a polymer film substrate. 
However, both technologies have a limit in toner adhesion properties. In particular, in both technologies, the toner 
adhesion properties are not satisfactory during a high-temperature continuous copying process. Even in the case where 
polyvinyl acetate, polymethyl methacrylate and a polyester are appropriately combined, as taught in U.S. Patent 
4,873,1 35, the adhesion properties do not exceed a constant level with respect to various kinds of toners. Thus, in this 

40 case : a separate primer layer must be formed, which is a cumbersome task. 

[0006] In the case where a terpolymer of vinyl halide, a vinyl ester of a saturated aliphatic carboxylic acid and func- 
tional group-containing unsaturated termonomer is used as an image receiving layer, as disclosed in U.S. Patent No. 
4,891,285, or in the case where a coating composition comprised of a mixture of (a) non ionic celluloses or blends 
thereof; (b) ionic celluloses or blends thereof; (c) poly(alkylene oxide); and (d) a noncellulose component, as disclosed 

45 in U.S. Patent No. 5,137,773, the antistatic effect is poor so that polymer films accumulating on a tray after a continuous 
copying process, may cling to one another by static electricity, and thus, not to be put in order. In Japanese Laid-Open 
Publication No. sho 51-34734; U.S. Patent No. 3,854,942;U.S. Patent No. 4,071 ,362;U.S. Patent No. 4,415, 626;and 
U.S. Patent No. 4,489,122, there is disclosed a method for preventing the generation of static electricity using an 
antistatic agent. However, the use of an antistatic agent having a marked mobility as the time passes causes the 

so following problem. That is, toner adhesion properties are deteriorated so that a loss in the image may be caused during 
handling of the copied polymer film. Also, during stacking, the antistatic agent may be transferred to an adjacent polymer 
film so that an uncopied region may be produced. Further, since the antistatic agent does not have sufficient miscibility 
with polymer resin, it cannot exert an antistatic effect, which makes it impossible for the antistatic agent to prevent 
multiplex transfer or jam. 

ss [0007] U.S. Patent No. 4 : 480,003 and U.S. Patent No. 4,585,730 are directed to improvements in antistatic properties 
and changes in antistatic property over time, by using a conductive polymer. However, the conductive polymer used 
is expensive and a large amount thereof must be injected compared to the antistatic agent. 

[0008] If the coefficient of friction of a polymer film for receiving an image is high, multiplex transfer or jamming is 
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liable to occur. To overcome this problem, in U.S. Patent No. 5,310,591 , there is disclosed the use of a slipping agent. 
However, if a material having a low surface tension is used as the slipping agent, toner adhesion properties are severely 
deteriorated. Also, fine cratering may be formed on the surface of a substrate, which may impair film appearance. 
[0009] In addition to a toner receiving binder, an antistatic agent, a slipping agent, a catalyst and the like, which are 
5 added to a coating layer of a polymer film for electrophotographic copier, may cause a blocking phenomenon, resulting 
in several problems such as multiplex transfer or jam. 

[0010] These problems must be overcome by polymer films for electrophotographic copiers. In U.S. Patent No. 
3,61 8,742, paper is added so that a polymer film is smoothly carried in a copier. Although adding the paper suppresses 
an increase in the charge on the surface of the polymer film, the paper increases the cost and the amount of waste. 
10 [001 1] As described above, the conventional polymer film for use in an electrophotographic copying process cannot 
provide toner adhesion properties., antistatic properties, a low coefficient of friction, excellent anti-blocking properties 
and the like at the same time. 

[001 2] In view of the above, it is an objective of the present invention to provide a composition for an image receiving 
layer capable of forming an image receiving layer having excellent toner adhesion properties, an excellent antistatic 
15 property, a low coefficient of friction, excellent anti-blocking properties and a pleasing appearance. 

[001 3] It is another objective ol the present invention to provide a polymer film for copying having an image receiving 
layer having excellent toner adhesion properties, excellent antistatic properties, a low coefficient of friction, excellent 
anti-blocking properties and a pleasing appearance. 

[001 4] Accordingly, to achieve the first objective, there is provided a composition tor an image receiving layer includ- 
20 ing 2 to 20% by weight of a thermoplastic copolymer containing methylmethacrylate residue and butylacrylate residue, 
0.1 to 10% by weight of a heat -curable polymer capable of forming a cross link with the thermoplastic copolymer, 0.01 
to 0.5% by weight of a reactive silicon-based slipping agent having at least one functional group selected from the 
group consisting of a conjugate double bond, a free hydrogen group bonded with silicon (Si-H), an amino group and 
a hydroxy group, 0.01 to 0.5% by weight of a fluorine-based anionic surfactant, and remainder of water. 
2S [0015] in the present invention the composition may further include 0.01 to 5% by weight of an antistatic agent 
having at least one functional group selected from the group consisting of an alkoxy group, a hydroxy group, an amino 
group and a conjugate double bond, based on the total weight of the composition. 

[0016] Here, the thermoplastic copolymer preferably contains 90 mol% or more of the methylmethacrylate residue 
and the butylacrylate residue in its molecular structure. 
30 [001 7] • Also, the composition preferably further include 0.05 to 5% by weight of cross-linked polymethylmethacrylate 
having an average particle diameter of 2 to 15 u/n as a surface-roughening agent, based on the total weight of the 
composition. 

[001 8] Here, the thermoplastic copolymer preferably contains 20 to 60 mol% of the methylmethacrylate residue and 
the butylacrylate residue in its molecular structure, and the content of the heat-curable polymer is preferably in the 
35 range of 5 to 40% by weight based on the weight of the thermoplastic copolymer. 

[001 9] Further, the thermoplastic copolymer preferably contains 1 to 1 0 mol% of one residue selected from the group 
consisting of acrylamide residue, hydroxyethylmethacrylate residue and acrylic acid residue, in addition to the meth- 
ylmethacrylate residue and the butylacrylate residue, in its molecular structure. 

[0020] Also, the heat-curable polymer preferably contains at least one functional group selected from the group 
-to consisting of an alkoxy group, a hydroxy group, an amino group, a amide group, a cyano group and a water-soluble 
blocked isocyanate group, and the heat-curable polymer is preferably at least one selected from the group consisting 
of a melamine-formaldehyde resin, a urea-formaldehyde resin and a water-soluble blocked diisocyanate resin. 
[0021] To achieve the second objective, there is provided a polymer film including a polymer film substrate, and an 
image receiving layer including 25 to 85% by weight of a thermoplastic copolymer containing methylmethacrylate res- 
•*5 idue and butylacrylate residue. 5 to 50% by weight of a heat-curable polymer capable of forming a cross link with the 
thermoplastic copolymer, 0.1 to 10% by weight of a reactive silicon-based slipping agent having at least one functional 
group selected from the group consisting of a conjugate double bond, a free hydrogen group bonded with silicon (Si- 
H), an amino group, and a hydioxy group and 0.1 to 10% by weight of a fluorine-based anionic surfactant. 
[0022] The polymer film may further include 1 5 to 30% by weight of an antistatic agent having at least one functional 
50 group selected from the group consisting of an alkoxy group, a hydroxy group, an amino group and a conjugate double 
bond, based on the total weight of the composition. 

[0023] In the polymer film according to the present invention, the thermoplastic copolymer preferably contains 90 
mol% or more of the methylmethacrylate residue and the butylacrylate residue in its molecular structure. 
[0024] Also, the polymer film may further include 0.3 to 3% by weight of cross-linked polymethylmethacrylate having 
55 an average particle diameter ol 2 to 1 5 um as a surface-roughening agent : based on the total weight of the composition. 
[0025] In the polymer film, the thermoplastic copolymer preferably contains 20 to 60 mol% of the methylmethacrylate 
residue and the butylacrylate residue in its molecular structure. 

[0026] Here, the content of the heat-curable polymer is preferably in the range of 5 to 40% by weight based on the 
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weight of the thermoplastic copolymer. Further, the thermoplastic copolymer preferably contains 1 to 10 mol% of one 
residue selected from the group consisting of acrylamide residue, hydroxyethylmethacrylate residue and acrylic acid 
residue, in addition to the methylmethacrylate residue and the butylacrylate residue, in its molecular structure. Also, 
the heat-curable polymer preferably contains at least one functional group selected from the group consisting of an 

5 alkoxy group, a hydroxy group, an amino group, an amide group, a cyano group and a water-soluble blocked isocyanate 
group, and the heat-curable polymer is preferably at least one selected from the group consisting of a melamine- 
formaldehyde resin, a urea-formaldehyde resin and a water-soluble blocked diisocyanate resin. Here, the polymer film 
substrate is preferably at least one selected from the group consisting of a polyester film, a polycarbonate film, a 
polyimide film, a polysulfone film and cellulose trivinylacetate film. 

to [0027] The composition for an image receiving layer according to the present invention can form an image receiving 
layer having excellent toner adhesion properties, excellent antistatic properties, a low coefficient of friction, excellent 
anti-blocking properties and a pleasing appearance. Also, since the composition for the image receiving layer is a 
water-based composition, it is economical and can completely eliminate problems such as environmental pollution 
which may be caused in the case of using an organic solvent, threatening an operator's health or danger of fire. Thus, 

is the polymer film having the image receiving layer formed from the composition has excellent toner adhesion properties, 
excellent antistatic properties, a low coefficient of friction, excellent anti-blocking properties and a pleasing appearance. 
[0028] A composition for an image receiving layer according to the present invention and a polymer film having the 
image receiving layer formed from the composition will now be described in detail. 

[0029] The feature of the composition for an image receiving layer according to the present invention lies in that 
20 water is used as a medium. Thus, all components of the composition of the present invention must be soluble or 
dispersible in water. The composition according to the present invention contains a thermoplastic copolymer which 
imparts adhesion to a toner, dye, pigment, ink and the like, for forming an image, which will be generally referred to as 
"toner", a heat-curable polymer, a slipping agent, a surfactant for preventing a cratering phenomenon, a catalyst and 
water as a medium. Also, the composition of the present invention may further include an antistatic agent, or an additive 
2S such as a surface-roughening agent. ; 

[0030] A polymer film substrate on which the composition for an image receiving layer according to the present 
invention is coated must be equipped with flexibility, thermal stability and transparency suitable for use in overhead 
projectors,. In other words, the polymer film substrate must be capable of transmitting visible rays and must have 
thermal stability as high as 120 to 200 °C enough to withstand image fusion in a copier. Examples of polymer film 
30 substrates having such properties include polyester films, cellulose triacetate films, polyimide films, polycarbonate 
films, polysulfone films and the like. Preferred polymer film substrates are polyester films and more preferred ones are 
two-axially oriented polyethyleneterephthalate (PET) films. The thickness of the polymer film substrate is preferably 
50 to 200 Mm. 

[0031] The image receiving layer formed on the polymer film substrate also must transmit visible rays and must 
35 exhibit a low coefficient of friction between an adjacent polymer film and the surface of a transfer path in a copier. Also, 
the image receiving layer must be high in resistance against finger-prints or scratches. Examples of the material for 
forming the image receiving layer having such characteristics include polyester resin, cellulose resin, polyvinyl acetate 
resin, polyvinyl chloride resin, acrylonitrile-butadiene-styrene (ABS) copolymer resin, polyvinylliden chloride resin, poly- 
urethane resin, polymethacrylate resin, polymethylmethacrylate resin and the like. In the composition of the present 
40 invention, in order to improve toner adhesion properties, water-soluble thermoplastic copolymer is combined with a 
heat-curable polymer. 

[0032] The main component of the thermoplastic copolymer used in the composition for an image receiving layer of 
the present invention is a copolymer of a methylmethacrylate and butylacrylate, which is a binder having an excellent 
compatibility with various toners. In particular, the copolymer has an excellent adhesion property to a PET film so as 
45 to form an image receiving layer directly on a film substrate made of a material such as PET without a primer layer. 
The weight-average molecular weight of the copolymer is preferably in the range of 50,000 to 500,000. Methylmeth- 
acrylate serves to strengthen a coating layer during formation of the coating layer, while butylacrylate serves to enhance 
toner adhesion properties. 

[0033] Thus, it is very important to copolymerize two monomers in an appropriate combination ratio. If methylmeth- 
50 acrylate is excessive, the toner adhesion properties are poor while the hardness of the coating layer is increased. If 
butylacrylate is excessive, the hardness of the coating layer is poor while the toner adhesion properties are excellent. 
Thus, in the latter case when the film is kept for a long time, blocking may be caused. Otherwise, multiplex transfer 
may be caused during a continuous copying process. 

[0034] The thermoplastic copolymer preferably has 20 to 60 mol% of butylacrylate residue, more preferably 40 to 
55 50 mol%. 

[0035] When methylmethacrylate and butylacrylate are copolymerized : a thermoplastic copolymer obtained by add- 
ing small amounts of acrylamide, hydroxyethylmethacrylate and acrylic acid is cross-linked with a heat-curable polymer 
to greatly increase the hardness of a coating layer and improve toner adhesion properties. The contents of acrylamide. 
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hydroxyethylmethacrylate and acrylic acid in the polymerization reactant mixture are preferably set such that at least 
one residue selected from the group consisting of acrylamide residue, hydroxyethylmethacrylate residue and acrylic 
acid residue is contained in an amount of 1 to 10 mol%, most preferably 5 to 7 mol% in the thermoplastic copolymer 
[0036] The thermoplastic copolymer is used as a component of the composition of the present invention together 
5 with an emulsion-copolymerization medium without an extra process for separating the copolymer after emulsion- 
copolymerization. It is preferable that acrylamide, hydroxyethylmethacrylate and acrylic acid are injected late in the 
stage of emulsion-copolymerization of methy Imethacrylate and butylacrylate rather than in an initial stage thereof. This 
is for increasing the reactivity of emulsion-copolymerization by aligning acrylamide, hydroxyethylmethacrylate and 
acrylic acid outside the emulsion micelle. 

10 [0037] The heat-curable polymer which can be used in the composition for an image receiving layer according to 
the present invention is one capable of forming a cross-linked structure with the above-described thermoplastic copol- 
ymer. Such a heat-curable polymer preferably has at least one functional group selected from the group consisting of 
an alkoxy group, a hydroxy group, an amino group, an amide group, a cyano group and a water-soluble blocked 
isocyanate group, in the repeating units of its molecular structure. Specifically, melamine-formaldehyde resin, urea- 

15 formaldehyde resin or water-soluble blocked di isocyanate resin is more preferred. 

[0038] The content of the heat-curable polymer is appropriately adjusted according to the molecular weight and the 
number of functional groups. In the case of melamine-formaldehyde resin, the content of the heat-curable polymer is 
preferably in the range of 5 to 40% by weight based on the weight of the thermoplastic copolymer, more preferably 20 
to 25% by weight. The melamine-formaldehyde resin is dissolved well in water and reacts with the thermoplastic co- 

20 polymer, thereby forming excellent cross-linked structure. 

[0039] In the composition of the present invention, in order to promote the reaction between the thermoplastic co- 
polymer and the heat -curable polymer, a reaction catalyst may be added. In the case of using melamine-formaldehyde 
resin or urea-formaldehyde resin as a heat -curable polymer, acid or latent acid is preferably used as the reaction 
catalyst. Also, in the case of using water-soluble blocked diisocyanate resin as a heat-curable polymer, an organic tin 

2S compound or an organic manganese compound is preferably used as the reaction catalyst. The amount of the reaction 
catalyst added is appropriately adjusted according to film forming conditions or film drying conditions, that is, a drying 
temperature, a drying time, the amount of ventilation and the like, preferably 0.01 to 1% by weight based on the total 
weight of solid matter contained in the composition for an image receiving layer. However, if the film forming or drying 
conditions are severe, crosslinking reaction between a thermoplastic copolymer and a heat-curable polymer may occur 

30 without using the reaction catalyst. 

[0040] <The polymer film having an image receiving layer formed from the composition of the present invention pref- 
erably has an excellent antistatic property. If the antistatic property of the polymer film is poor, films cling to each other 
due to static electricity generated by friction between films or necessarily accompanied when an image is formed by 
a toner, thereby disabling the smooth carriage of the films in a copier 

3S [0041 ] In order to avoid such problems, the polymer film preferably has surface resistivity of 1 0 9 to 1 0 1 2 Q/Q However, 
in many cases use of an antistatic agent may cause various types of adverse effects. Examples of the adverse effects 
include compatibility with a composition for an image receiving layer, deterioration in the toner adhesion and poor water 
resisting qualities. In addition, the antistatic agent may deteriorate toner adhesion properties and may make the ap- 
pearance of the film hazy, due to its migration onto the film surface as time passes after it has been coated on a film 

40 substrate. In order to solve the problem caused by the antistatic agent due to the change over time, it is widely known 
to use a conductive polymer as an antistatic agent or to use a polymer-type antistatic agent. However, conductive 
polymers are expensive, and a large amount of a polymer-type antistatic agent must be injected for attaining a desirable 
antistatic effect. 

[0042] Su rprisingly, the composition for an image receiving layer of the present invention can form an image receiving 
45 layer having excellent toner adhesion properties, excellent antistatic properties, a low coefficient of friction, excellent 
anti-blocking properties and a pleasing appearance, without using an antistatic agent. Though, in order to further in- 
crease such properties, the composition of the present invention may further include a specially selected antistatic 
agent. 

[0043] The special antistatic agent used in the present invention is characterized by having functional groups. In 
50 other words, in the case of using melamine-formaldehyde resin or urea-formaldehyde resin as the heat-curable polymer, 
an antistatic agent having at least one functional group selected from the group consisting of an alkoxy group, a hydroxy 
group, an amino group and a conjugate double bond, or a mixture thereof may preferably used. In the case of using 
water-soluble blocked diisocyanate resin as the heat -curable polymer, an antistatic agent having at least one functional 
group selected from the group consisting of a hydroxy group and an amino group, or a mixture thereof may be used. 
55 [0044] The special antistatic agent exists as a part of the image receiving layer via a chemical bond since it reacts 
with a heat-curable polymer entirely or partially under curing conditions of the composition. Thus, deterioration in toner 
adhesion properties, which may be caused by addition of a conventional antistatic agent, can be prevented. At the 
same time, problems including lowered adhesion properties according to the passing of time, lowered anti-blocking 
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properties or poor appearance can be solved. 

[0045] In order to enhance the chemical reaction efficiency between the antistatic agent and the heat-curable poly- 
mer, an appropriate catalyst can be added according to film forming conditions or film drying conditions. In the cases 
of using melamine-formaldehyde resin or urea-formaldehyde resin as a heat-curable polymer and using a material 

5 containing at least one functional group selected from the group consisting of a hydroxy group, a carboxyl group and 
an amino group as the antistatic agent, acid or latent acid is preferably used as the catalyst. Also, in the cases of using 
water-soluble blocked diisocyanate resin as the heat-curable polymer and using a material containing at least one 
functional group selected from the group consisting of a hydroxy group and an amino group as the antistatic agent, an 
organic tin compound or an organic manganese compound is preferably used as the catalyst. In the cases of using 

*o melamine-formaldehyde resin or urea-formaldehyde resin as the heat-curable polymer and using a material containing 
a conjugate double bond as the antistatic agent, a Lewis acid compound can be used as the catalyst specifically a 
platinum-based organic compound. 

[0046] The contents of these reaction catalysts added are preferably 0.01 to 1 % by weight based on the total weight 
of solid matter contained in the composition for an image receiving layer. However, tl the film forming or drying conditions 
75 are severe, a sufficiently activated reaction between the thermoplastic copolymer and the heat-curable polymer can 
be induced without using the reaction catalyst. 

[0047] In the case where a continuous copying process is performed using a polymer film having a large coefficient 
of friction, multiplex transfer or jamming may occur. To overcome this problem, in the prior art composition for an image 
receiving layer using an organic solvent, a general silicon oil as a slipping agent which can be dissolved in the organic 

20 solvent lo reduce Ihe coefficient of friction. 

[0048] However, the geneial silicon oil is not at all compatible with an aqueous medium of the composition according 
to the present invention. As the slipping agent for an aqueous system, polyolef in -based emulsion, silicon-based com- 
pound emulsion or fluoride-based compound emulsion can be used. However, these general emulsion-type slipping 
agents have extremely low surface tensions. Thus, during formation of an image receiving layer, the slipping agent 

25 may exist in tho form in which it is separated from the image receiving layer formed by the thermoplastic copolymer or 
the heat-curable polymer. Even if the slipping agent is bonded with the image receiving layer, the bonding force is weak 
so that the toner adhesion properties are unavoidably lowered. 

[0049] To solve these problems, in the composition for an image receiving layer according to the present invention, 
0.01 to 0.5% by weight of a reactive silicon-based slipping agent capable of forming a chemical bond with the thermo- 
30 plastic copolymer and/or the heat-curable polymer based on the total weight of the composition, is used, thereby at- 
taining a low coefficient of friction and excellent toner adhesion properties. 

[0050] In the case of using melamine-formaldehyde resin or urea-formaldehyde resin as the heat-curable polymer, 
a slipping agent having at least one functional group selected from the group consisting of a conjugate double bond 
and a free hydrogen bonded with silicon (Si-H), or a mixture thereof, can be used. In this case, a Lewis acid, specifically 
35 a platinum-based organometallic compound, can be used as a catalyst. However, if the film forming or drying conditions 
are severe, a desired effect can be achieved without using the catalyst. 

[0051] In the case of using water-soluble blocked diisocyanate resin as the heat -curable polymer, a slipping agent 
having at least one functional group selected from the group consisting of an amino group and a hydroxy group : or a 
mixture thereof, can be used. In this case, an organic tin compound or an organic manganese compound is preferably 
40 used as a catalyst. However, if the film forming or drying conditions are severe, a desired effect can be achieved without 
using the catalyst. 

[0052] In the case of adding a catalyst to the composition for an image receiving layer according to the present 
invention, the amount of the catalyst added is preferably 0.01 to 5% by weight based on the total weight of solid matter 
contained in the slipping agent In such a manner, a desired coefficient of friction can be attained so that smooth transfer 
•*s of polymer films can be assured in a copier. Also, deterioration in the toner adhesion properties caused by using the 
slipping agent can be overcome 

[0053] The reactive silicon-based slipping agent emulsion is largely in a liquid phase before being dried. Also, since 
the silicon-based slipping agenl has a very low surface tension, the slipping agent emulsion molecules tend to coalesce 
with one another in the composition for an image receiving layer. As the liquid slipping agent molecules coalesce, they 

so grow into an oil droplet. Thus, when the image receiving layer is dried, the ambient moisture is repulsed to the outside 
of the coalesced oil droplet comprised of the slipping agent. Accordingly, fine polka dots are formed on the surface of 
the image receiving layer, which is called a cratering phenomenon. In order to avoid the cratering phenomenon, a 
material having a lower surface tension than the silicon-based slipping agent may be added as an additive and then 
aligned on the surface of the silicon-based slipping agent. Then, electrostatic repulsion is induced between the addi- 

55 tives, thereby preventing coalescence between the silicon-based slipping agent. 

[0054] The most suitable additive is a fluorine-based anionic surfactant. Since the fluoride-based anionic surfactant 
has a low surface tension in a fluoride part thereof, it is aligned well on the surface of the silicon-based slipping agent. 
Also, since the surfactant has a negative ionic property, after it is aligned on the surface of the silicon-based slipping 



6 



OMCfWin- /CD i/ww<at< t . 



EP 1 022 618 A1 



agent, electrostatic repulsion is induced between the silicon-based slipping agent emulsions, thereby preventing coa- 
lescence of the silicon-based slipping agent emulsions. 

[0055] The content of the fluorine-based anionic surfactant is preferably adjusted to be in the range of 0.01 to 0.5% 
by weight based on the total weight of the composition for an image receiving layer of the present invention. If the 

s content of the fluorine-based anionic surfactant is less than 0.01 % by weight, the above-described effects are difficult 
to achieve. If the content of the fluorine-based anionic surfactant is greater than 0.5% by weight, the surface of the 
image receiving layer becomes sticky or the appearance of the polymer film becomes hazy due to the migration of the 
fluorine-based anionic surfactant toward the surface of the polymer film with the passing ol time. 
[0056] As described above, a slipping agent, a surfactant, an antistatic agent, a catalyst and the like may be further 

w added to the image receiving layer in addition to a binder resin for imparting adhesion properties to a toner. However, 
addition of these materials is liable to cause a blocking phenomenon between polymer films. The blocking phenomenon 
causes multiplex transfer of polymer films or jamming in a copier. 

[0057] Therefore, in order to prevent the blocking by roughening the surface of the image receiving layer in forming 
an image receiving layer, spherical polymethylmethacrylate (PMMA) having an internal cross-linked structure is added 

15 to the composition for an image receiving layer according to the present invention. The cross-linkage is easily introduced 
into the structure of PMMA by the use of multi-functional monomers during a dispersion polymerization process. The 
thus prepared cross-linked PMMA has spherical particles and is not easily deformed by external force. The average 
particle diameter of the cross-linked PMMA as a surface-roughening agent is suitably 2 to 15 u,m in terms of anti- 
blocking properties. In the case where the composition of the present invention is coated using a meyer bar, great 

20 consideration must be taken in the selection of a meyer bar in view of the size of the cross-linked PMMA as a surface- 
roughening agent. The added surface-roughening agent may be held on the surface of the meyer bar to cause scratches 
on the surface of a polymer film substrate during a coating process. Thus, in the case of using a surface-roughening 
agent having an average particle diameter of 5 \im or greater, it is preferred that the thickness of a piano wire wound 
around the meyer bar is 100 ^im or greater. 

25 [0058] The surface-roughening agent introduced into tho image receiving layer 1 in such a manner not only prevents 
the blocking phenomenon between polymer films according to the present invention but also affects the touch user 
feels when he or she grabs the polymer film. Thus, the amount of the surface-roughening agent added must be deter- 
mined in collective consideration of occurrence of blocking, the touch of polymer films, a draw ratio during a film forming 
process, a deviation in the equipment used and the like. However, a desired effect can be attained by the use of 

30 substantially 0 05 to 5% by weight of the surface-roughening agent, based on the total weight of the composition for 
an image receiving layer according to the present invention. 

[0059] If the composition for an image receiving layer according to the present invention is coated on a polymer film 
substrate and then cured, an image receiving layer having excellent toner adhesion properties, and increased hardness 
of the image receiving layer accompanied with a cross linked structure (leading to excellent resistance to scratches), 
3S can be formed. 

[0060] Now, a method for forming a polymer film according to the present invention by coating the composition of 
the present invention on a polymer film substrate will be described. 

[0061] By adopting any conventional coating methods known to the one skilled in the art, the composition for an 
image receiving layer of the present invention can be coated on a polymer film substrate, thereby obtaining the polymer 

40 film according to the present invention. In the present invention, an image receiving layer can be formed on a polymer 
film substrate by coating the composition for an image receiving layer on one surface of or both surfaces of the polymer 
film substrate before drawing process along the machine direction, the drawing process along the machine direction 
and the drawing process along the direction perpendicular to the machine direction, or between the drawing process 
along the direction perpendicular to the machine direction and film winding process during a film forming process of 

^5 the polymer film substrate. Additionally, an image receiving layer can be formed on a polymer film substrate by coating 
the composition for an image receiving layer on one surface of or both surfaces of the polymer film substrate during 
rewinding of the wound polymer film substrate after completing the process of forming the two-axialty drawn polymer 
film substrate. 

[0062] Here, as the polymer film substrates, as described above, a polyester film, a cellulose triacetate film, a poly- 
so imide film, a polycarbonate film, or a polysulfone film is preferably used. It is preferred that the coating amount of the 
composition for an image receiving layer is adjusted to be in the range of 0.1 to 2.0 g/m 3 , in terms of various physical 
properties of the polymer film for copying. 

[0063] Now, the present invention will bo described in more detail with reference to illustrative examples. However, 
the invention is not limited to the following examples. In the examples and comparative examples of the present in- 
55 vention, evaluation of various performances of the formed film was made in the following manner 
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(1) Toner adhesion property 

[0064] A toner adhesion property was evaluated by an ASTM D3359 method as below. 

[0065] A toner image was formed on the surface of a polymer film using two types of copiers (Xerox VIVACE 500 
s and 550). A cross-cut region was formed on the polymer film. Cellophane tape was superposed onto the cross-cut 
region on the polymer film and was then exfoliated. Then, the shape of the toner image remaining on the cross-cut 
region of the polymer film without being exfoliated, was compared with an index to measure the toner adhesion. 
[0066] The toner adhesion is indicated by integers of 0 to 5. A larger number indicates that the toner adhesion is 
more excellent. 

w 

(2) Hardness of image receiving layer 

[0067] The surface of the image receiving layer formed on the polymer film was rubbed using a general swab and 
the number of rubbings was measured until the image receiving layer began to be exfoliated was measured. The 
is evaluation results were as follows: 

© more than 11 times; o: 6 to 10 times; and x: less than 5 times. 

(3) Surface resistivity 

20 [0068] The polymer film was left for over 30 minutes under the conditions of a temperature of 25 °C and a relative 
humidity of 50%, and then the surface resistivity was measured using a TREK MODEL 150. 

(4) Coefficient of friction 

25 [0069] The polymer film was left for over 30 minutes under the conditions of a temperature of 25 °C and a relative 
humidity of 50%, and then static and dynamic coefficients of friction were measured using an AlKHO MODEL 4002. 

(5) Anti-blocking property 

30 [0070] 20 sheets of polymer films whose two surfaces were coated with a composition for an image receiving layer 
were superposed, and a pressure of 390 Kg/m 2 was applied thereto and then the sheets were kept at a temperature 
of 80 °C for 48 hours. The polymer film sheets were detached one by one to observe occurrence of blocking. The 
evaluation results were as follows: 

35 Good: No blocking occurred; 

Fair: Blocking occurred in 1 to 5 sheets; and 
Poor: Blocking occurred in over 6 sheets. 

(6) Transfer performance 

40 

[0071] 100 sheets of polymer films were continuously copied using the Xerox VIVACE 550 copier underthe conditions 
of a temperature of 25 °C and a relative humidity of 50%, the number of occurrences of multiplex transfer and the 
number of occurrences of jamming were counted. 

^5 (7) Appearance of polymer film 

[0072] Generation of fine polka dots due to a cratering phenomenon, was observed. 

Synthesis of thermoplastic copolymer a 
so — ■ ~ 

[0073] 160 g of deionized water and 6.75 g of sodium laurylsulfate were put into a four-neck flask in which a reflux 
condenser, a stirrer, a thermometer and a nitrogen inlet apparatus were mounted, and stirred under a nitrogen atmos- 
phere while maintaining the temperature at 90 °C. 90 g of methylmethacrylate and 45 g of butylacrylate were mixed 
and the mixture was added to the flask using a dropping funnel over a time period of 1 0 to 1 5 minutes. After the flask 
£5 was maintained at a constant temperature of 90 °C, 20.25 g of 2% aqueous potassiumpersulfate solution was contin- 
uously poured into the flask over a time period of 30 minutes using the dropping funnel. After 4 hours, the reaction was 
completed. Here, the solid concentration was over 40%. After the solid concentration was measured, the deionized 
water was added to adjust the solid concentration to be 40%. 
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Synthesis of thermoplastic copolymer b 

[0074] 160 g of deionized water and 6.75 g of sodium laurylsulfate were put into a four-neck flask in which a reflux 
condenser, a stirrer, a thermometer and a nitrogen inlet apparatus were mounted, and stirred under a nitrogen atmos- 

5 phere while maintaining the temperature at 90 °C. 83 g of methylmethacrylate, 41 g of butylacrylate, 7g of acrylamide, 
2 g of hydroxymethylmethacrylate and 2 g of acrylic acid were mixed and the mixture was added to the flask using a 
dropping funnel over a time period of 10 to 1 5 minutes. After the temperature of the flask was maintained constant at 
90 °C, 20.25 g of 2% aqueous potassium persulfate solution was continuously poured into the flask over a time period 
of 30 minutes using the dropping funnel. After 4 hours, the reaction was completed and the amount of the deionized 

10 water added was adjusted according to the solid concentration so that the solid concentration becomes 40%. 

Synthesis of thermoplastic copolymer c 

[0075] 160 g of deionized water and 6.75 g of sodium laurylsulfate were put into a four-neck flask in which a reflux 
75 condenser, a stirrer, a thermometer and a nitrogen inlet apparatus are mounted, and stirred under a nitrogen atmos- . 
phere while maintaining a temperature at 90 °C. 83 g of methylmethacrylate and 41 g of butylacrylate were mixed and 
the mixture was added to the flask using a dropping funnel over a time period of 1 0 to 15 minutes. After the temperature 
of the flask was maintained at a constant temperature of 90 °C, 20.25 g of 2% aqueous potassium persulfate solution 
was continuously poured into the flask over a time period of 30 minutes using the dropping funnel. 1 hour after since 
20 the reaction reached the maximum point of the exothermic reaction, 7g of acrylamide, 3 g of hydroxymethylmethacrylate 
and 1 g of acrylic acid were mixed and then the mixture was poured into the flask using the dropping funnel over a 
time period of 1 5 minutes. Then, 4g of 2% aqueous potassium persulfate solution was poured into the flask in the same 
manner as above. After 2 hours, the reaction was completed and the amount of the deionized water added was adjusted 
according to the solid concentration so that the solid concentration becomes 40%. 

25 

Example 1 

[0076] The composition for an image receiving layer was prepared by homogeneously mixing 12% by weight of 
emulsion (solid concentration 40%) of the thermoplastic copolymer b synthesized above, 1 .2% by weight of melamine- 
30 formaldehyde resin, 2% by weight of quaternary ammonium butoxide as an antistatic agent, 0.07% by weight of a 
reactive silicon emulsion as a slipping agent, 0.05% by weight of a fluorine-based anionic surfactant, 0.1% by weight 
of polymethylmethacrylate having an average particle diameter of 3 u.m and distilled water whose content was set to 
make the content of the whole components including the distilled water to be 100% by weight. 

[0077] Subsequently, the composition for an image receiving layer was coated on one surface of a 1 00 urn thick PFT 
35 film substrate (SKC MODEL SH71) using a meyer bar # 4 and then heat-cured at 180 °C for 2 minutes to form an 
image receiving layer. After the heat-curing, the thickness of the image receiving layer was 0.4 urn 
[0078] Various physical properties of the thus-lormed polymer film were measured and the results thereof were listed 
in Table 2. 

40 Examples 2 and 3, and Comparative Examples 1 through 4 

[0079] With the exception of the composition for an image receiving layer consisting of components listed in Table 
1 being used, the image receiving layer was formed on the PET film substrate in the same manner as in Example 1 . 
[0080] Various physical properties of the thus-formed polymerfilm were measured and the results thereof were listed 
in Table 2. 
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Table 1 







Components of composition for image receiving layer 


5 




Thermoplastic 
copolymer 


Heat- 
curable 
copolymer 


Antistatic 
agent 


Slipping agent 


Surfactant 


Surface- 
roughening 
agent 


10 


Example 1 


12wt%of 40% 
emulsion of 
thermoplastic 
copolymer o 


1.2 wt%of 
melamine- 
form 

diuenyuc 
resin 


2 wt% of 
quaternary 
ammonium 
uuiuxiae 


0.07 wt% of 
reactive silicon 
emulsion 


0.05 wt% of 
fluorine- 
based 
anionic 
surfactant 


0.1 wt% of 

PMMA 

having 

average 

particle 

diameter of 

3um 


15 
20 


Example 2 


1 2 wt% of 40% 
emulsion of 
thermoplastic 
copolymer b 


1.2 wt%of 
urea-form 
aldehyde 
resin 


2 wt% of 
quaternary 
ammonium 
ethoxide 


0.05 wt% of 
reactive silicon 
emulsion 


0.05 wt% of 
fluorine- 
based 
anionic 
surfactant 


0. 1 wt% of 

PMMA 

having 

average 

particle 

diameter of 5 

urn 


25 


Example 3 


1 2 wt% of 40% 
emulsion of 
thermoplastic 
copolymer c 


1 .2 wt% of 

diisocyanatc 

resin 


2 wt% of 
quaternary 
ammonium 
hydroxide 


0.03 wt% of 
reactive silicon 
emulsion 


0.05 wt% of 
fluorine- 
based 
anionic 
surfactant 


0.1 wt% of 

PMMA 

having 

average 

particle 

diameter of 7 

um 


30 


Example 4 


12wt%of 40% 
emulsion of 
thermoplastic 
copolymer b 


1.2 wt% of 
melamine- 
form 

aldehyde 
resin 




0.07 wt% of 
reactive silicon 
emulsion 
(Solid 

concentration) 


0.05 wt% of 
fluorine- 
based 
anionic 
surfactant 


0.1 wt%of 

PMMA 

having 

average 

particle 

diameter of 

3um 


40 


Example 5 


12wt%of40% 
emulsion of 
thermoplastic 
copolymer c 


1 .2 wt% of 

diisocyanate 

resin 


- 


0.03 wt% of 
reactive silicon 
emulsion 
(Solid 

concentration) 


0.05 wt% of 
fluorine- 
based 

anionic 

surfactant 


0.1 wt%of 

PMMA 

having 

civ ci oyc 

particle 
diameter of 5 
u.m 


45 
SO 


Comparative 
Example 1 


l2wt%of 40% 
emulsion of 
thermoplastic 
copolymer a 


1.2 wt%of 
melamine- 
lorm 

aldehyde 
resin 


2 wt% of 
Chemistat 


0.03 wt% of 
reactive silicon 
emulsion 
(Solid 

concentration) 




0.1 wt%of 

PMMA 

having 

average 

particle 

diameter of 

0.3 urn 
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20 



25 



30 



35 



40 



45 
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Table 1 (continued) 





Components of composition for image receiving layer 


Thermoplastic 
copolymer 


Heat- 
curable 
copolymer 


Antistatic 
agent 


Slipping agent 


Surfactant 


Surface- 
roughening 
agent 


Comparative 
Example 2 


12wt%of 40% 
emulsion of 
thermoplastic 
copolymer a 


1.2 wt% of 
molaminc- 
form 

aldehyde 
resin 


2 wt% of 
Resistat 


0.05 wt% of 

polytetrafluoro 

ethylene 




0. 1 wt% of 

PMMA 

having 

average 

particle 

diameter of 

0.1 urn 


Comparative 
Example 3 


1 2 wt% of 
neocryl BT- 
62 1 ) 




2 wt% of 
Resistat 


0.05 wt% of 
polysiloxane 
emulsion 
(Solid 

concentration) 






Comparative 
Example 4 


12 wt°/o ol AC 
503 2 ) 


1.2 wt%of 

diisocyanate 

resin 










[1 ) Neocryl BT-62. available by Zeneca; 2) AC 503, available by Rohm & Haas) 



Table 2 





Various physical properties of polymer film 


Toner 

adhesion 

properly 


Hardness 
of image 
receiving 
layer 


Surface 
resistivit y 


Coefficient 
of friction 
(Static/ 
Dynamic) 


Anti- 
blocking 
property 


Transfer 
performance 


Appearance 


Example 1 


4 


© 


9X10 9 


0.30/0.18 


Good 


0 


Good 


Example 2 




© 


7X109 


0.30/0.22 


Good 


0 


Good 


Example 3 


4+ 




7X10 9 


0.31/0.25 


Good 


1 


Good 


Example 4 


4+ 


© 


1X10 13 or 
higher 


0.29/0.15 


Good 


1 


Good 


Example 5 


4+ 


© 


1xl0 13 or 
higher 


0.29/0.18 


Good 


2 


Good 


Comparative 
Example 1 


1 


X 


8X10 9 


0.43/0.22 


Poor 


2 


Fine polka 
dots 


Comparative 
Example 2 


2 


X 


8X10 9 


0.45/0.23 


Poor 


7 


Good 


Comparative 
Example 3 


1 


X 


1X10 10 


0.76/0.25 


Poor 


9 


Good 


Comparative 
Example 4 


1 


X 


1X10 13 or 
higher 


0.88/0.53 


Fair 


10 or higher 


Good 



[0081] As shown in Table 2, in Examples 1 through 3, the toner adhesion property, the hardness of the image receiving 
layer the surface resistivity, the coefficient of friction, the anti-blocking property, the transfer performance and the film 
appearance are all excellent. In Comparative Example 1, since a thermoplastic copolymer a without acrylamide, hy- 
droxy ethylmethacry late and acrylic acid was used and there is no reactive group in the antistatic agent used, three- 
dimensional cross-linked structure did not occur between the thermoplastic copolymer-heat-curable polymer-antistatic 



SDOCID: <EP 1022618A 1 _l_> 



11 



EP 1 022 618 A1 

agent Thus, the toner adhesion property was poor and the hardness of the image receiving layer was very weak. The 
dynamic coefficient of friction could be reduced by using the reactive silicon-based slipping agent. However, the average 
particie diameter of the surface-roughening agent was too small to exhibit a rough-surface treatment effect. Thus, the 
static coefficient of friction was considerably high and the anti-blocking property was poor. Also, when the fluorine- 
5 based anionic surfactant was not used, fine polka dots were produced in view of the film appearance. 

[0082] In Comparative Examples 2 through 4, except the film appearance, improvement in the physical properties, 
in terms of toner adhesion property, hardness of the image receiving layer, anti-blocking property and the like was not 
observed. 

[0083] As described above ; the composition according to the present invention can form an image receiving layer 
10 having excellent toner adhesion properties, excellent antistatic properties, a low coefficient of friction, excellent anti- 
blocking properties and a pleasing appearance. Also, since the composition for the image receiving layer is a water- 
based composition, it is economical and can completely eliminate problems such as environmental pollution which 
may be caused in the case of using an organic solvent, which can threaten an operator's health or pose danger of fire. 
Thus, the polymer film having the image receiving layer formed from the composition has excellent toner adhesion 
15 properties, excellent antistatic properties, a low coefficient of friction, excellent anti-blocking properties and a pleasing 
appearance. 



Claims 

20 

1. A composition for an image receiving layer comprising: 

2 to 20% by weight of a thermoplastic copolymer containing methylmethacrylate residue and butylacrylate 
residue; 

25 0.1 to 10% by weight of a heat-curable polymer capable of forming a cross link with the thermoplastic copol- 

ymer; 

0.01 to 0.5% by weight of a reactive silicon-based slipping agent having at least one functional group selected 
from a conjugate double bond, a free hydrogen group bonded with silicon (Si-H), an amino group and a hydroxy 
group; 0.01 to 0.5% by weight of a fluorine-based anionic surfactant; the remainder being water. 

30 

2. The composition according to claim 1, further comprising 0.01 to 5% by weight of an antistatic agent having at 
least one functional group selected from an alkoxy group, a hydroxy group, an amino group and a conjugate double 
bond, based on the total weight of the composition. 

35 3. The composition according to claim 1 or 2, wherein the thermoplastic copolymer contains 90 mol% or more of the 
methylmethacrylate residue and the butylacrylate residue in its molecular structure. 

4. The composition according to any one of claims 1 through 3, further comprising 0.05 to 5% by weight of cross- 
linked polymethylmethacrylate having an average particle diameter of 2 to 1 5 ujti as a surface-roughening agent, 

40 based on the total weight of the composition. 

5. The composition according to any one of claims 1 through 4, wherein the thermoplastic copolymer contains 20 to 
60 mol% of the methylmethacrylate residue and the butylacrylate residue in its molecular structure, 

45 6. The composition according to any one of claims 1 through 5, wherein the content of the heat-curable polymer is 
in the range of 5 to 40% by weight based on the weight of the thermoplastic copolymer. 

7. The composition according to any one of claims 1 through 6, wherein the thermoplastic copolymer contains 1 to 
10 mol% of one residue selected from acrylamide residue, hydroxyethylmethacrylate residue and acrylic acid res- 

50 idue, in addition to the methylmethacrylate residue and the butylacrylate residue, in its molecular structure. 

8. The composition according to any one of claims 1 through 7, wherein the heat -curable polymer contains at least 
one functional group selected from an alkoxy group, a hydroxy group, an amino group, an amide group, a cyano 
group and a water-soluble blocked isocyanate group. 

55 

9. The composition according to any one of claims 1 through 7, wherein the heat-curable polymer is at least one 
selected from a melamine-formaldehyde resin, a urea-formaldehyde resin and a water-soluble blocked diisocy- 
anate resin. 
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10. A polymer film comprising: 

a polymer film substrate; and 

an image receiving layer including 25 to 85% by weight of a thermoplastic copolymer containing methylmeth- 
5 acrylate residue and butylacrylate residue, 5 to 50% by weight of a heat-curable polymer capable of forming 

a cross link with the thermoplastic copolymer, 0.1 to 10% by weight of a reactive silicon-based slipping agent 
having at least one functional group selected from a conjugate double bond, a free hydrogen group bonded 
with silicon (Si-H), an amino group, and a hydroxy group and 0.1 to 10% by weight of a fluorine-based anionic 
surfactant. 

w 

11. The polymer film according to claim 10, further comprising 15 to 30% by weight of an antistatic agent having at 
least one functional group selected from an alkoxy group, a hydroxy group, an amino group and a conjugate double 
bond, based on the total weight of the composition. 

*s 12. The polymer film according to claim 10 or 11 , wherein the thermoplastic copolymer contains 90 mol% or more of 
the methylmethacrylate residue and the butylacrylate residue in its molecular structure. 

13. The polymer film according to any one of claims 10 through 12, further comprising 0.3 to 3% by weight of cross- 
linked polymethylmethacrylate having an average particle diameter of 2 to 1 5 u.m as a surface-roughening agent, 

20 based on the total weight of the composition. 

14. The polymer film according to any one of claims 10 through 1 3, wherein the thermoplastic copolymer contains 20 
to 60 mol% of the methylmethacrylate residue and the butylacrylate residue in its molecular structure. 

zs 15. The polymer film according to any one of claims 10 through 14, wherein the content of the heat-curable polymer 
is in the range of 5 to 40% by weight based on the weight of the thermoplastic copolymer. 

16. The polymer film according to any one of claims 10 through 15, wherein the thermoplastic copolymer contains 1 
to 10 mol% of one residue selected from acrylamide residue, hydroxyethylmethacrylate residue and acrylic acid 

30 residue, in addition to the methylmethacrylate residue and the butylacrylate residue, in its molecular structure. 

1 7. The polymer film according to any one of claims 1 0 through 1 6, wherein the heat<:urable polymer contains at least 
one functional group selected from an alkoxy group, a hydroxy group, an amino group, an amide group, a cyano 
group and a water-soluble blocked isocyanate group. 

35 

1 8. The polymer film according to claim 1 7, wherein the heat-curable polymer is at least one selected from a melamine- 
formaldehyde resin, a urea-formaldehyde resin and a water-soluble blocked diisocyanate resin. 

19. The polymer film according to any one ol claims 10 through 18, wherein the polymer film substrate is at least one 
to selected from a polyester film, a polycarbonate film, a polyimide film, a polysulfone film and cellulose trivinylacetate 

film. 



45 
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